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attention alike of the public and of specialists, and opened
all eyes to the practical capabilities of this new telegraphy.
It is interesting to note in passing, though it is scarcely
relevant to my subject, that telegraphy by waves of mag-
netic induction is the oldest telegraphy of all. Maxwell's
conclusion that the waves which constitute light are
nothing else than very quick-period waves of magnetic
induction was abundantly verified by the work of Hertz,
who succeeded in submitting artificial magnetic waves
to the reflection, refraction, and polarization which we
are familiar with in the case of light. Hence the helio-
graph, the venerable semaphore, 'and all the visual signals
that have been used from the day when Eve first smiled
to Adam, are examples of magnetic wave telegraphy,
though I cannot claim them as fruits of magnetic research.
In the use of that most delicate of electromagnetic
receivers, the eye, we must admit that practice came
before science.

Faraday's great discovery of the induction of electric
currents by moving a conductor in a magnetic field of
force led, as we have seen, to the magneto-electric machine.
A permanent steel magnet served to produce the field,
and the coils in which current was induced were generally
wound upon an armature, which revolved between the
poles. The early machines of Clarke and Pixii were im-
proved upon by Wilde, who used a second machine to
generate a current which was employed in magnetizing
the field-magnets of the first. From this to the invention
of the dynamo was a step so natural that we need not
wonder it was taken independently, and almost simul-
taneously, about the beginning of 1867, by no fewer than
three inventors, Wheatstone, Werner Siemens, and Alfred
Varley. Up to that time the magneto-electric machine,
when considered from the engineer's standpoint as an
engine for producing electrical energy by the expenditure